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Granulomatous disease in the vermiform appendix
DC ALLEN, JD BIGGART

From the Histopathology Laboratory, The Laboratories, Belfast City Hospital, Belfast

SUMMARY In a twenty-year period 19 appendicectomy specimens were diagnosed as primary
Crohn's disease. This represents 4-9% of the total number of both resection specimens and
mucosal biopsies diagnosed as Crohn's disease during that time. This is a review of the main
histopathological features found in these appendices and their subsequent clinical outcome. The
predominant feature is transmural inflammation characterised by fibrosis and giant cell
epithelioid granulomata. An accompanying spectrum of acute imflammatory changes is also seen.

One patient progressed to more widespread ileal and caecal disease 17 months later.-One patient
developed perianal fistulae and chronic non-specific proctitis 24 months later. This represents a

proven recurrence of one case in a study population of 19. The conclusion is that primary Crohn's
disease of the appendix is usually an isolated phenomenon but rarely it may forewarn of more

widespread bowel disease in the future. A discussion regarding the differential diagnosis of
granulomatous appendiceal lesions is included.

Working from the Mount Sinai Hospital in New
York, Crohn, Ginzburg and Oppenheimer in 1932,1
produced their classic report describing "a disease of
the terminal ileum, affecting mainly young adults,
characterised by a subacute or chronic necrotising
and cicatrising inflammation". They emphasised
involvement of the terminal ileum alone and stated
that "the process never transcends the limits of
Bauhin's valve, and that the appendix is always free
from guilt and free from changes." Warren and
Sommers in 1948,2 quoted in reference Lawen's
1914 case of "appendicitis fibroplastica" which the
author later recognised as a variation of cicatrising
enteritis, and, they noted in their own study the
widespread nature of the disease. This included col-
onic lesions, and appendiceal involvement in 24% of
cases. Since that time it has been accepted that
Crohn's disease may occur anywhere from the
mouth to the anus and extraintestinal symptoms
have been well established.

Meyerding and Bertram (1953),3 reported the
first case of Crohn's disease confined to the appen-
dix. This was followed by similar sporadic reports in
the literature over the years.4'2 Hall and HellierP
noted that the appendiceal lesion may forewarn of
future more widespread gut involvement.

This is a histopathological study of 19 cases of
primary Crohn's disease of the vermiform appendix
and their clinical outcome.
Accepted for publication 6 January 1983

Material and methods

Nineteen cases of primary Crohn's disease of the
appendix have been reported by the Belfast City
Hospital histopathology laboratory in the twenty-
year period 1962-1982. This represents 4-9% of
the total number of both resection specimens and
mucosal biopsies diagnosed as Crohn's disease dur-
ing that time. Patients with appendiceal involvement
secondary to primary Crohn's disease elsewhere in
the intestine have been excluded and used for his-
topathological comparison only. Also excluded were
two cases resembling yersinial infection and one
case in which the patient developed apical pulmo-
nary tuberculosis some two years later.
An average of five transverse blocks were taken

from each appendix, fixed in formalin, routinely
processed and embedded in paraffin wax. Sections
of 5-6,um thick were produced and stained with
haematoxylin and eosin, by the Ziehl-Neelson
method and with Gomori's methenamine silver.
These techniques were used to exclude tubercle
bacilli, parasites, fungi and faecal material as causes
of the granulomatous inflammation. Selective cases
were Gram-stained to demonstrate Actinomyces
filaments in the appendiceal lumen. In no case were
mesenteric lymph nodes submitted.
The patients were followed clinically by means of

their medical records for periods of up to three
years. In three cases follow-up clinical data were not
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available and in another three further related speci-
mens were available for examination.

Results

CLINICAL DATA
This review revealed 19 cases of Crohn's disease
initially limited to the appendix representing 4.9%
of the total Crohn's disease specimens diagnosed
during that time. There were 11 males and eight
females. The age range varied from 9-67 yr with an

overall mean age of 24-4 yr. The male mean age was

20*5 yr, the female 29-8 yr. Four cases occurred in
the period 1962-1975. Fifteen cases (79%) occur-

red between the years 1976-1982.
Symptoms and operative findings are summarised

in Table 1.
In five cases (26.3%) there was a history of

episodic lower abdominal pain ranging from three
weeks to four years in duration. Notably two of

these patients with a prolonged clinical history
developed significant post-appendicectomy disease

and another had an appendix abscess necessitating
repeated admissions. The fourth and fifth patients
had disease isolated to the appendix. The remaining
14 patients (73.7%) had a short history of s72 h

and a clinical diagnosis of acute appendicitis. Opera-
tive findings invariably showed an enlarged,
inflamed appendix. Two appendices were adherent

to the terminal ileum and two to the caecal pouch. In

four cases the terminal ileum and caecum were

oedematous and two cases had grossly identifiable

appendix abscesses. Enlarged mesenteric lymph
nodes were commented upon in one instance. By
nature of the cases selected for the study, surgical
specimens consisted of resected appendices alone

following a diagnosis of acute appendicitis and not

those on which a more widespread resection was

performed, Crohn's disease having been recognised
at the time of operation.

Table 1 Symptoms, operative findings and clinical outcome in 19 cases of Crohn's disease.

No Patients Age (yr)/Sex Symptoms Operative findings Clinical outcome

1 62-1021 14 M 24h RIF pain Enlarged, inflamed appendix Negative Ba Meal FT at 3 months
Asymptomatic at 6 months

2 65-9474 67 F 48h RIF pain Thickened appendix adherent to Negative Ba Meal FT and
oedematous caecal pouch asymptomatic at 3 months

3 71-16938 13 M No further clinical data available
4 73- 1061 31 F 18 months crampy Enlarged, inflamed appendix Asymptomatic at 24 months

hypogastnc pain.
24h RIF pain

5 76-8660 18 F 24h RIF pain Congested appendix Asymptomatic at 12 months
6 76-9870 32 M 12h RIF pain Thickened, inflamed perforated Ba meal FT showed restricted

appendix: small bowel mesentery filling due to ileal scarring
oedematous, gland enlargement Asymptomatic at 6 months

7 76-10383 16 M No further clinical data available
8 76-1)40)1 20 M No further clinical data available
9 76-14114 17 M 24h RIF pain Enlarged, inflamed appendix Negative Ba Meal FT at 3 months

adherent to caecal base Asymptomatic at 8 months
10( 76-24879 19 M 24h RIF pain with Enlarged, inflamed appendix Asymptomatic at 24 months

slight diarrhoea buried in an appendix mass
11 77-1t)146 24 M 72h RIF pain Enlarged, inflamed appendix Negative Ba Meal FT at 2 months

Oedematous caecum and small bowel Asymptomatic at 24 months
1 2 78-9t)73 31 M 8 months RIF pain Enlarged, congested appendix Ba Meal FT did not outline the ileum

2 previous admissions Asymptomatic at 24 months
for an appendix mass

13 78-15)79 9 F 24h RIF pain Inflamed appendix. Lower half Asymptomatic at 6 months
surrounded by omentum and
abscess formation

14 78-24107 22 F 2 months lower Enlarged, oedematous appendix Negative rectal mucosal biopsy at
abdominal pain 3 months (79-2821)

Asymptomatic at 36 months
15 79-1328 33 F 24h RIF pain Not available Asymptomatic at 2 months
16 79-16611 36 F 48 months lower Inflamed appendix Over the next 24 months developed

abdominal cramps Small bowel normal (i) perianal fistulae
with diarrhoea (ii) chronic non-specific proctitis

proven by rectal biopsy (80/11141)
17 79-18823 20 M Clinical data not available Asymptomatic at 24 months
18 80-4474 20 M Three weeks crampy Thickened appendix adherent to Ba Meal FT showed oedema and ileitis

abdominal pain an oedematous terminal ileum suggestive of Crohn's disease
24h RIF pain 17 months later underwent resection of

terminal ileum, caecum and ascending
colon for Crohn's disease (81/18282)

19 81-8731 22 F Not available Inflamed appendix adherent to Asymptomatic at 6 months
small bowel
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Fig. 1 Chronic transmural inflammation. There is epithelial ulceration and giant cell epithelioid granulomata in
the submucosal lymphoid aggregates and the thickened, partially fibrosed muscle coat. Note the association of
lymphoid aggregates, even, in the thickened serosa (left). Haematoxylin and eosin x 50.

Table 2 Histological findings in 19 cases of Crohn's disease

Histological findings Number of % age of study Comments
cases population

Epithelial Marked 13 68-4 Polymorph infiltrate present to varying degrees
ulceration Focal 6 31-6
Crypt abscesses 8 42-1 Polymorph infiltrate
Fissured mucosal ulcers 10 52-7 Extending to the deep submucosa
Transmural inflammation 19 100 Chronic in nature, with or without

acute changes
Giant cell epithelioid granulomata 19 100 Vary in number from 1 to 20 per transverse

section of the appendix
Often paravascular in site

Lymphoid aggregates 17 89-5 Accompanying the giant cell systems
Found in serosal adhesions

Submucosal fibrosis
Muscle wall hypertrophy 10 52-7
Neuromatoid hyperplasia 8 42-1 Principally Auerbach's myenteric plexus
Lymphangiectasia 5 26-3 Notably in submucosa and serosal tissues
Appendix abscess/perforation 6 31-6
Giant cell inclusions 4 21 Doubly refractile under polarised light
Epithelioid reaction in submucosal
lymphoid aggregates 4 21

PATHOLOGY
The majority of the appendices were enlarged and
firm on external examination, the mean diameter
after tissue processing being 10-7 mm. Allowing
15% shrinkage the mean diameter is estimated at
12*6 mm. Two cases were 2 cm in diameter. Two

appendix abscesses were identified macroscopically.
Serosal thickening and congestion of the appendix
were a constant finding.

Histological examination revealed the features
listed in Table 2.
The main findings were chronic transmural
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Fig. 2 Giant cell granulomata with central giant cells set in an epithelioid and lymphocyte infiltrate. Note the
Schaumann body type ofcytoplasmic inclusions. Inset: Inclusion seen by polarised light. Haematoxylin and
eosin x 400.

inflammation. This consisted of oedema, sub-
mucosal fibrosis and muscle coat hypertrophy
(52.7% of cases) but in addition all cases revealed
giant cell epithelioid granulomata of the sarcoid type
(Fig. 1).
The granulomata varied in number from 1-20 per

transverse section, and also location. The deep sub-
mucosa and muscle coat serosa junction were par-
ticularly involved but giant cell systems were not
uncommon in the mucosa, muscle coat and mesoap-
pendix. Serosal and mesoappendiceal granulomata
were often paravascular and paralymphatic in site.
The granulomata consisted of one or two central
giant cells set amongst epithelioid cells with a heavy
surrounding rim of lymphocytes (Fig. 2).
The giant cells had up to 15 grouped nuclei and

four (21%) contained Schaumann-like cytoplasmic
inclusions which were doubly refractile under polar-
ised light (Fig. 2 [insert]).
Marked lymphoid aggregates- were present in the

thickened serosa and accompanying the giant cell
systems in 17 (89.5%) of cases (Fig. 1).
Acute inflammatory changes were seen in all

cases, there was marked epithelial ulceration and a
transmural infiltrate in 13 (68.4%) of patients. Focal
ulceration occurred in six cases. Crypt abscess for-
mation and fissured mucosal ulcers were found in
eight and 10 cases respectively (Figs. 3 and 4). Per-
foration with resultant abscess complicated six cases.

Other associated findings included neuromatoid
hyperplasia of Auerbach's myenteric plexus
(42.1%), lymphangiectasia (26.3%) and an epi-
thelioid reaction in the submucosal lymphoid
aggregates (21%). It must be emphasised that no
caseous necrosis was seen in the granulomata. One
case showed minimal central fibrinoid necrosis with
sparse accompanying polymorphs. Ziehl-Neelson
stains were negative. Vegetable matter was found in
the lumen only of one appendix, Actinomyces
colonies in two: the Gram-positive filaments were
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Fig. 3 Incipient crypt abscess formation with dilated glands containing polymorphs. There is a small mucosal
sarcoid like granuloma alongside. Haematoxylin and eosin x 250.

Fig. 4 A typical fisuring
mucosal ulcer spreading into
the submucosa. Haematoxylin
and eosin x so.
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not demonstrable in the appendix wall. A careful
search in each case failed to reveal foreign body
material as a cause of the granulomatous reaction.

FOLLOW-UP (TABLE 1)
A twenty-year old man had a post-operative barium
study showing a terminal ileitis suggestive of
Crohn's disease. This oedematous terminal ileum
had been noted at the time of operation and 17
months later after continued abdominal cramps and
diarrhoea he underwent further surgery involving
resection of his terminal ileum, caecum and ascend-
ing colon for confirmed Crohn's disease. One other
patient, a thirty-six-year old woman, developed
perianal fistulous disease over the next 24 months
(not biopsied) and chronic diarrhoea which on rectal
biopsy proved to be a chronic non-specific proctitis
(granulomata were not seen). Fourteen patients
remained asymptomatic for follow-up periods from
three months to three years, six of whom had barium
screening postoperatively. In two of these cases the
ileum did not outline due to oedema and scarring.
One patient was further investigated by a rectal
mucosal biopsy three months post appendicectomy.
This was normal. In three instances no follow-up
information was available.

Discussion

The histological diagnosis of Crohn's disease rests
largely on the finding of transmural inflammation
with lymphoid aggregates and the presence of typi-
cal sarcoid type granulomata. The term sarcoid is
used here in a histological sense as it embraces a
number of conditions including tuberculosis, sar-
coidosis, beryllium poisoning, foreign body reaction
and various infective causes.'3 Tuberculosis may be
diagnosed by a combination of central caseous nec-
rosis, and the demonstration of acid and alcohol fast
bacilli. Histologically the granulomatous reaction is
usually more confluent and less discrete than in
Crohn's disease. The chestx-ray and Mantoux status
are also helpful. Sarcoidosis of the appendix has
been described but designated as such only when
lung, liver, skin, bone and scleral involvement were
also found.'4 The close histological similarity bet-
ween sarcoidosis and Crohn's disease is borne out by
Mitchell et al'5 who noted a positive Kveim test in
50% of their study population who had Crohn's dis-
ease. It can be said, however, that a diagnosis of
sarcoidosis confined to the gut is dubious. Foreign
body reaction should reveal the offending material,
usually vegetable matter from the faeces, and qual-
itatively different giant cell systems with centrally
grouped nuclei and a lack of epithelioid reaction.'6
A careful search should be made for doubly refrac-

tile material under polarised light. Fungal hyphae
will be demonstrated by silver impregnation stains
and their intramural location is thought necessary to
cause the granulomatous reaction. Parasitic
infestation-for example schistosomiasis-is sought
and excluded. Ewen et a!7 noted that in longstanding
non-specific chronic inflammation of the appendix
with abscess formation a transmural sarcoid reaction
was not noted and at most there were a few sparse
serosal granulomata. Acute appendicitis with perfo-
ration and chronic abscess formation is not therefore
a cause of a transmural granulomatous inflamma-
tion. Diverticular disease both localised to the
appendix and in adjacent bowel must be ruled out.
A diagnosis of Crohn's disease may be made with
relative confidence when granulomata fulfilling the
above criteria are seen.

Since the first report of primary Crohn's disease of
the appendix3 there have been similar but sporadic
cases culminating in a series of 14 cases.'2 Meyer-
ding's patient remained asymptomatic at one year
and it was left to Hall and Hellier5 to note the possi-
bility of disease recurrence with a rectal biopsy
showing Crohn's granulomata three months post
appendicectomy. Ewen et al7 reported three cases
two of which developed further colonic Crohn's dis-
ease at periods of four months and four years. Yang
et all2 recorded disease recurrence in three of 14
cases and a close similarity in clinicopathological
data to this Belfast City Hospital series.

In this present study of 19 cases of Crohn's dis-
ease initially limited to the appendix the male to
female ratio was 11:8 and the mean age 24*4 yr.
Nearly four times as many cases occurred from
1976-1982 as from 1962-1975. Five patients
(26.3%) had a clinical history longer than three
weeks' duration. The clinical diagnosis in the major-
ity of cases was acute appendicitis. Operative
findings were non-specific showing enlarged,
inflamed appendices and could not be consistently
correlated with the diagnosis and eventual clinical
outcome. A suspicion of Crohn's disease may be
raised by features such as enlarged appendix diame-
ter, oedematous small bowel and mesentery. No
postoperative fistulae resulted. The thickened
appendices showed chronic transmural inflamma-
tion with lymphoid aggregates and giant cell sys-
tems. Fissured mucosal ulcers were' also prominent.
Three cases were devoid of any further clinical data;
only one patient (5.3%) developed proven recurrent
Crohn's disease over a 17 month period. Fourteen
patients remained asymptomatic. One patient
developed perianal fistulae and a chronic non-
specific proctitis.

In conclusion it is seen that Crohn's disease can
occur isolated to the appendix and may precipitate
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an episode of acute appendicitis. Treatment is
routine appendicectomy with close review. Post-
operative fistula formation was not seen in this pres-
ent series. The appendiceal lesion may rarely fore-
wam of further more widespread disease. Finally it
is speculated that Crohn's disease in the appendix
may form part of a spectrum of subclinical intestinal
Crohn's lesions brought to attention at that time by
a superimposed episode of acute appendicitis. Con-
current biopsies taken from other sites-for exam-
ple, rectum, stomach, and lymph nodes-may be of
use in predicting the extent and outcome of the dis-
ease. It has not been possible to assess this
hypothesis in this short review study.

The authors are very grateful to Mr John Orchin
BA, FIMLS, MI(Biol) for his photographic and
technical expertise, Miss Jacqueline McLaren for
secretarial assistance and finally our clinical col-
leagues throughout Northern Ireland without whom
this study would not have been possible.
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